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Why do we need typologies?
• Identify suitable farms to target innovations (ex-ante): we assume that 
not all innovations are appropriate for all farms, and that structuring into 
groups would support the identification of technology-specific suitable 
farming systems.
• Scale out innovations: on the basis of the heterogeneity in a population 
we can formulate extension messages, policies and other incentive 
schemes to further spread the use of designed innovations.
• Assess agro-economic effects (ex-post): Explaining trends and farmer 
‘behavior’ (functional characteristics, including sustainable intensification 
indicators) and verification of the agro-economic effects of the interventions 
for different farm types.
Statistical Typologies: Methodology
1) We divide the variables in GARBES into the five domains of 
sustainability: productivity, economic, environment, social and human. 
4) With the parsimonious set of socio-economic variables that explain most 
of the variation in the data we perform a cluster analysis and divide the 
farmers into 4 groups.
3) We use scree plots to define the number of factors to look at and, 
within each of the selected factors, we consider the two variables with 
the highest absolute values of factor loads. 
2) We perform separate factor analysis on each domain to select the 
variables that explain the largest portion of the variation in the data. 
Factor Analysis: Example of Ghana
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Economics Variables Factor1 Factor2
Fertilizer cost 0.2774 0.1762
Traditional seeds cost 0.3377 -0.0552
Improved seeds cost 0.0257 0.2559
Pesticide cost 0.2531 0.2106
Agricultural wage 0.0097 -0.0341
HH uses community labor 0.2283 0.0905
HH uses hired labor 0.0649 0.0544
Total PD used for crops 0.9185 0.2251
Male PD used for crops 0.8236 0.252
Female PD used for crops 0.8477 0.1267
Family PD used for livestock 0.3445 -0.2393
Hired PD used for livestock 0.0992 0.1072
Total harvest of grains (Kg) 0.2604 0.8369
Total harvest of stover (Kg) 0.0125 0.0991
Total harvest used for animal feed (Kg) 0.0543 0.0485
Total harvest used for crop residual (Kg) -0.0675 -0.013
Total harvest used for seeds (Kg) 0.179 0.7624
Total harvest used for gifts (Kg) 0.2097 0.6141
Total harvest used for own consumption (Kg) 0.3623 0.638
Total harvest sold (Kg) 0.0055 -0.0143
Total harvest used for other reasons (Kg) 0.1845 0.5797
Agri wealth index 0.3968 0.2294
Non-agri wealth index 0.2822 0.0745
Good floor material in dwelling -0.0934 0.0614
Good source of drinking water -0.1344 0.0776
Cluster Analysis
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Results: Ghana
Productivity Economic Environment Social (gender) Human
Type 1:  Female-
headed 
households with 
low to medium 
levels of 
endowments
Low crop production 
and productivity. 
Little livestock owned.
Low wealth (agri and non-
agri), low input expenditure, 
small quantities of harvest 
going to sales and own 
consumption
Low levels of 
soil-preservation 
practices and 
bad soil quality.
High gender 
equality.
Female heads, high 
share of old members.
High level of 
education and 
literacy.
Low food security.
Type 2: Young 
medium-
endowed 
households
Low crop production 
and productivity.
Little livestock owned. 
Vegetable growers.
Low wealth (agri and non-
agri), low input expenditure, 
small quantities of harvest 
going to sales and own 
consumption
Fairly good soil 
conditions but little 
conservation 
practices in place.
High gender 
equality.
Small households with 
many children.
High level of 
education and literacy.
Low food security.
Type 3:
Medium to 
highly endowed 
households 
breeding cattle
High crop production 
and productivity.
Frequent 
intercropping.
High ownership of 
cattle.
High wealth (agri and non-
agri), high input expenditure, 
large quantities of harvest 
going to sales and own 
consumption.
High percentage of 
incrusted soils 
and generally bad 
soil conditions. 
Some conservation 
practices in place.
Low gender 
equality.
Large households with 
married heads and 
many children.
High food security.
Type 4:
High yield 
households with 
high 
endowments
Very high crop 
production and 
productivity.
Overall high livestock 
ownership of all kinds.
Very high wealth (agri and 
non-agri), high input 
expenditure, large quantities 
of harvest going to sales and 
own consumption
Fairly good soil 
conditions and 
conservation 
practices in place.
Low gender 
equality.
Very large households 
with male heads and 
large share of 
active members. 
Very low education 
and literacy rates.
High food security.
Regional distribution
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NOTE: The following variables are used to measure each domain: cereals yield (Productivity), asset-based wealth index (Economic), soil conservation
index composed of crop rotation, alternative tillage, experience of soil erosion without measures for mitigating it and share of parcels with incrusted
soils (Environment); gender equality index composed by female responsibility in managing certain plots and livestock (Social), and average education
in the household (Human).
SI Performance (cont’d)
 Types 3 and 4 are ranked highest in productivity and economic domains but the
opposite is true for the social and human domains, where especially type 4 is lagging
behind (except for the food security measures, which are not included in this
representation).
 Only the very wealthy farmers seem to engage in preserving the natural resource base.
Type 3, despite the relatively high endowments levels and the favourable climatic
conditions, show serious problems of soil erosions coupled with little action to improve
the situation. This poses a big threat in terms of sustainability and thus calls for a large
effort to spread awareness on the importance of maintaining a fertile soil.
 Despite being much less wealthy, types 1 and 2 – the low to medium endowed farmers
– show higher average levels of education and gender equality compared to types 3
and 4. Is this a sign of low demand for human capital? This structural issue should be
addressed in order to achieve long-term development.
Suggestions for Ghana AR teams
• Types 1 and 2 constitute the majority of AR farmers, they are associated higher levels of 
education and women have access to some resources and responsibilities. AR can focus 
on supporting the diffusion of affordable productive agricultural technologies in order to 
help these households increase their productivity and economic status. 
• Type 4 include a minority of well-off farmers benefiting from favourable soil conditions. 
They severely lack education attainment, but AR has limited scope to directly act in this 
area. These farmers can be involved in the demonstration and diffusion of technologies 
with their neighbours in the village, since their productive capacity can serve as a good 
example. 
• Type 3 show relatively high levels of productivity and economic endowments but has 
the worst environmental conditions. The AR project can focus on training these type of 
farmers on how to better restore and preserve good soil quality.
Results: Mali
Productivity Economic Environment Social (gender) Human
Type 1:  Low-
endowment 
households with 
low agricultural 
production
Low crop 
production. 
Little livestock 
owned.
Low wealth (agri and non-
agri), low input 
expenditure.
Incrusted soils and little 
use of soil conservation 
practices.
High frequency of 
female 
responsibility 
for resources.
Less likely to be 
part of a 
compound.
Low literacy rates.
Slightly higher share of 
female heads.
High food 
insecurity.
Type 2: Mid-
endowment 
households 
growing 
vegetables and 
using 
intercropping
High production 
and productivity of 
vegetables, little 
production of 
cereals and 
legumes.
Frequent use of 
intercropping.
Medium wealth (agri and 
non-agri), low input 
expenditure but higher than 
type 1. Frequent use of 
hired and community 
labor.
Little use of soil 
conservation practices but 
also fairly good soil 
quality.
Low levels of 
gender equality.
Fairly high education 
levels and relatively 
low food insecurity.
Type 3:
High productivity 
households with 
high levels of 
non-agricultural 
wealth
Large production 
and productivity of 
legumes.  
Breeding of 
different 
livestock.
Little intercropping.
High wealth, especially non-
agric., large total 
production and 
commercialization of crops.
Relatively high levels of 
soil incrustation but 
frequent use of 
conservation practices.
Average gender 
equality. More 
likely to be part of a 
larger compound.
Fairly low levels of 
education.
Type 4:
Highly endowed 
households 
producing cereals 
and breeding 
livestock
Largest land and 
livestock holdings.
Very large 
production of all 
main crops but 
especially 
cereals.
High agri. wealth and fairly 
high non-agri. wealth. High 
input use (especially 
fertilizer).
High frequency of soil 
erosion for which no 
measures are taken but 
frequent use of 
conservation practices.
Low levels of 
gender equality. 
More likely to be 
part of a larger 
compound.
Young households with 
many children and high 
levels of education.
Low food insecurity.
Cercle level distribution
SI Performance
NOTE: The following variables are used to measure each domain: cereals yield (Productivity), asset-based wealth index (Economic), soil conservation
index composed of crop rotation, alternative tillage, experience of soil erosion without measures for mitigating it and share of parcels with incrusted
soils (Environment); gender equality index composed by female responsibility in managing certain plots and livestock (Social), and average education
in the household (Human).
SI Performance (cont’d)
• Type 3 and 4 are the best performers in terms of economics and productivity, 
but type 3 lags behind in terms of environmental conditions and human 
endowments while type 4 performs the worst in gender equality.
• Type 2 presents a fertile soil and high levels of human endowments, but 
cannot capitalize on these strengths to achieve high productivity and 
economic performance. 
• Type 1 includes the largest portion of the farmers in the sample, which lack of 
most of the endowments considered for SI. Type 1 reports higher women 
access to resources. However, it is possible that the high level of women’s 
responsibility in this group is more driven by necessity than by choice. 
Suggestions for Mali AR teams
 The “low-hanging fruits”: type 2 and 3. Type 2 is well educated and possesses land with
good quality soil. This group has the potential to rapidly achieve higher productivity and
economic outcomes if productive resources are made available to these farmers. Type 3
is already on a good track in terms of productive capacity and economic endowments
but needs support to improve soil quality.
 The gender equality aspect seems to be particularly delicate in the case of Mali. In order
to improve women’s access to resources AR should consult closely with the gender
experts of the program.
 Type 1 includes the majority of AR farmers and requires and integrated approach
including both the introduction of new agricultural technologies, trainings on soil
conservation, health and nutrition, and the establishment of a support system that can
quickly respond to the farmers’ needs.
 Type 4 includes farmers that are performing well across most of the SI domains. AR in
this case could explore the possibility to involve these farmers in the technology
diffusion process by making them trainers of other farmers.
More details available in the typology 
reports ….
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